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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the 
fee set forth in 37 CFR 1 .17(e), was filed in this application after final rejection. 
Since this application is eligible for continued examination under 37 CFR 1.114, 
and the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the 
previous Office action has been withdrawn pursuant to 37 CFR 1 .1 14. 
Applicant's submission filed on May 11, 2009 has been entered. 

Priority 

The Office apologizes for inadvertently omitting the response to foreign 
priority in the previous action. The applicant is advised that although a copy of 
the priority document should have been received from the World Intellectual 
Property Organization, no such copy has been received by the US Patent Office 
at this time. 

Claim Objections 

Claims 1 1 and 1 5 are objected to under 37 CFR 1 .75(c), as being of 
improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant is required to cancel the claim(s), or amend the 
claim(s) to place the claim(s) in proper dependent form, or rewrite the claim(s) in 
independent form. Claim 1 1 , which is the method of making the polymer of claim 
1 , recites structural features that are broader than in the parent claim. Claim 1 1 
requires groups of the formula -W1-A-W1 to remain on the polymer backbone. 
However, W1 is a genus of the species claimed in claim 1. W1 has been defined 
as being an arylene group. However, claim 1 requires a specific arylene group 
with at least one acidic substitutent. Therefore, the structure of claim 1 1 is 
broader than that of its parent claim, claim 1 . 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

Claims 11 and 15 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. Claim 1 1 
has been amended to recite the limitation "a remaining group after the 
nucleophilic substitution being -W1-A-W1 and A corresponding to the same 
definition A of claim 1". There is no support in the original specification for a 
structure of the -W1-A-W1 , before or after the nucleophilic substitution reaction. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 11 and 15 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Considering Claims 11 and 15 : Claim 1 1 has been amended to recite the 
limitation "a remaining group after the nucleophilic substitution being -W1-A-W1 
and A corresponding to the same definition A of claim 1 ". The terminology "a 
remaining group" is indefinite. It is not clear from the claim language where the 
group remains. For instance, the group can be on the polymer backbone, or it 
could be a compound left in the reaction mixture independent from the polymer. 
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For the purpose of further examination, the groups is being interpreted as being 
attached to the polymer backbone. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 1 03(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

Claims 1 , 3, 4, 7, 8, 1 1 , and 1 5 is rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Bloom et al., (Functional Derivatives of Poly(4'-Fluoro- 
2,5-Diphenylsulfone via Nucleophilic Aromatic Substitution) in view of Charnock 
et al. (WO 01/70858). 

Considering Claims 1 , 3.7, 1 1 , and 15 : Bloom et al. teaches a process for 
producing a polymer comprising reacting a base polymer of 
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with a hydroxyl functional aromatic group (Scheme 1). Bloom et al. also teaches 
the aromatic group as containing functional groups to alter the properties of the 
base polymer (Conclusion). Bloom et al. teaches the substitute would be less 
than quantitative, thereby leaving units of the flourinated precursor (Conclusion). 
As Bloom et al. teaches attaching an aromatic group to the backbone through an 
ether linkage (Scheme 1 ), the polymer would contain groups of the formula W1- 
A-W1. 

Bloom et al. does not teach the functional group as being one of the 
claimed acids. However, Charnock et al. teaches a sulfonated, phosphorylated, 
or carboxylated (5:5-10) poly-1 ,4-phenoxybenzoylphenylene (3:20-22, Figure 
3b). Bloom etal. and Charnock et al. are combinable as they are concerned 
with the same field of endeavor, namely phenylene polymers. It would have 
been obvious to a person having ordinary skill in the art at the time of the 
invention to have sulfonated, phosphorylated, or carboxylated the polymer of 
Bloom et al. as in Charnock et al., and the motivation to do so would have been, 
as Charnock et al. suggest, to provide ion exchange sites on the polymer (5:5- 
10). 

Considering Claim 4 : As the nucleophilic substitution reaction would occur 
randomly, the polymer would be random. 

Considering Claim 8 : Bloom et al. teaches that the linking group between the 
backbone and the first aryl group can be a CO linkage (Conclusion). Bloom et al. 



Application/Control Number: 10/523,642 
Art Unit: 1796 



Page 6 



additionally teaches embodiments where the hydroxyl aromatic compound used 
in the substitution is para substituted (Scheme 1). 

Claims 1-5, 7, 8 and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Asano et al. (US 2002/0172850) in view of Bloom and 
Sheares (Macromolecules 2001 , 34, 1627-1633) as evidenced by Cui et al. (WO 
01/42336) and Bloom et al., (Functional Derivatives of Poly(4'-Fluoro-2,5- 
Diphenylsulfone via Nucleophilic Aromatic Substitution). Note: US Pat. 
6,790,931 is being used as an English language equivalent of WO 01/42336 and 
all citations will be directed towards the US document. 

Considering Claim 1 , 3, 7, and 8: Asano et al. teaches a polymer with a repeat 
unit of 




(110033) 

Asano et al. does not teach a repeat unit of formula II. However, Bloom 
and Sheares teaches forming an ether substituted polybenzophenone 
(Conclusions) through a nucleophilic substitution between a fluorine functional 
polymer and a hydroxyl aromatic compound (scheme 1). As Bloom et al. shows 
that the substitution is not quantitative when using benzophenones (Conclusions) 
there would remain units with the fluorine atom attached after the reaction. 
Asano et al. and Bloom and Sheares are analogous as they are concerned with 
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the same field of endeavor, namely the formation of substituted 
polybenzonphenones. It would have been obvious to a person having ordinary 
skill in the art at the time of invention to have used the production method of 
Bloom and Sheares to form the polymer of Asano et al., and the motivation to do 
so would have been, as Bloom and Sheares suggests, the methodology allows 
for good control of the substitutions and improves the thermooxidative stability of 
the polymer (Introduction). As Cui et al. teaches that use of sulfonating agents 
as in Asano et al. can result in long reaction times and polymer degradation 
(1 :34-2:38) a person having ordinary skill in the art at the time of invention would 
further be motivated to find reaction mechanisms avoiding the use of sulfonating 
agents. 

Considering Claims 2 and 14 : Asano et al. teaches the molecular weight as 
being greater than 1 ,500 to 200,000 (1[0432). 

Considering Claim 4 : Asano et al. teaches a block copolymer (1J0434). 
Considering Claim 5 : Asano et al. teaches a two component copolymer where 
the sulphonated unit comprises 50 to 60 mol% of the polymer (H0027). 
Considering Claims 12 and 13 : Asano et al. teaches the use of the polymer as 
membrane for use in a fuel cell (U0002). 

Claims 6, 9, and 10 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Asano et al. (US 2002/0172850) in view of Bloom and 
Sheares (Macromolecules 2001 , 34, 1627-1633) as evidenced by Cui et al. (WO 
01/42336) and Bloom et al., (Functional Derivatives of Poly(4'-Fluoro-2,5- 
Diphenylsulfone via Nucleophilic Aromatic Substitution) as applied to claim 1 
above, and further in view of Doyle et al. (US Pat. 6,025,092). 
Considering Claims 6, 9, and 10 : Asano et al. and Bloom and Sheares 
collectively teach the polymer of claim 1 as shown above. 

Asano et al. does not teach the pendant acid as being of the claimed type. 
However, Doyle et al. teaches using a pendant group of 
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— (O— CF 2 CFR),0— CF 2 (CFR%S0 3 -M + 

in an ion exchange membrane (2:46-55). Asano et al. and Doyle et al. are 
combinable as they are concerned with the same field of endeavor, namely ion 
exchange membranes. It would have been obvious to a person having ordinary 
skill in the art at the time of the invention to have used the pendant group of 
Doyle et al. in the place of the sulphonic acid of Asano et al., and the motivation 
to do so would have been, as Asano et al. suggest, the excellent proton 
conductivity of the perfluoronated polymer electrolytes fl|0005). 

Response to Arguments 

Applicant's arguments, see pages 7-9, filed May 1 1 , 2009, with respect to 
the rejection(s) of claim(s) s 1-10 and 12-14 under 35 U.S.C. 103(a) have been 
fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is 
made in view of Asano et al. and Bloom and Sheares. 

Applicant's arguments filed May 1 1 , 2005 with respect to the rejection of 
claim 1 1 have been fully considered but they are not persuasive, because: 

A) In response to applicant's argument that neither Bloom et al. or 
Charnock et al. teach the combination of formula I and formula II, the test for 
obviousness is not whether the features of a secondary reference may be bodily 
incorporated into the structure of the primary reference; nor is it that the claimed 
invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981). Bloom et al. teaches the claimed process of attaching 
functional groups to a polyphenylene backbone through nucleophilic, but does 
not teach the claimed functional group. Charnock teaches the desirability of 
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combination of Bloom et al. and Charnock would meet the claimed limitations. 

Correspondence 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Liam J. Heincer whose telephone number is 
571-270-3297. The examiner can normally be reached on Monday thru Friday 
7:30 to 5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mark Eashoo can be reached on 571-272-1 197. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark Eashoo/ 

Supervisory Patent Examiner, Art Unit 1796 
LJH 

July 15, 2009 



